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Introduction
In this paper, we considered the general eighth-order boundary value problems of the type ) A class of characteristic-value problems of higher order (as higher as twenty four) is known to arise in hydrodynamic and hydro magnetic stability problems. When an infinite horizontal layer of fluid is heated from below and is subject to the action of rotation, instability sets in. When this instability is as ordinary convection the ordinary differential equation is sixth order, when the instability sets in as over stability, it is modeled by an eighth order ordinary differential equation with appropriate boundary value conditions (see Chandrasekhar [6] ). The boundary value problems of higher order have been investigated because of both of their mathematical importance and the potential for applications in hydrodynamic and hydro magnetic stability. Agarwal [1] presented the theorems which listed the conditions for the existence and uniqueness of solutions of eighth-order BVPs problems. Scott and Watts [21] developed a numerical method for the solution of linear BVPs using a combination of superposition and orthonormalization. Scott and Watts [20] described several computer codes that were developed using the superposition and orthonomalization technique and invariant imbedding. Twizell et al. [5] developed numerical methods for eighth, tenth and twelfth order Eigen value problems arising in thermal instability Problems. Boutayeb and Twizell [4] developed finite difference methods for the solution of eighth-order BVPs. Siddiqi and Twizell [19] presented the solution of eighth-order BVPs using octic spline. Siddiqi and Akram [17, 18] presented the solutions of eighth-order linear special case BVPs using nonic spline and nonpolynomial nonic spline respectively. Inc and Evans [9] presented the solutions of eighth-order BVPs using Adomian decomposition method. Liu and Wu [13] presented differential quadrature solutions of eighth-order differential equations. Siddiqi, Akram and Zaheer [16] presented the solutions of eighth-order BVPs using Variational Iteration Technique.
In this paper, we employed differential transform method to solve Eq.(1) with boundary conditions (2) .The concept of differential transform was first introduced by Zhou [22] , in a study about electric circuit analysis. It is a semi numerical-analytic-technique that formulizes Taylor series in a totally different manner. With this method, the given differential equation and related boundary conditions are transformed into a recurrence equation that finally leads to the solution of a system of algebraic equations as coefficients of a power series solution. This method is useful to obtain exact and approximate solutions of linear and nonlinear differential equations .no need to linearization or discretization, large computational work and roundoff errors are avoided. It has been used to solve effectively, easily and accurately a large class of linear and nonlinear problems with approximations. The method is well addressed in [2, 3, 7, 10, 11, 14, 22] .
Differential Transformation Method (DTM).
In order to solve the boundary value problems (1) ‫ـ‬ (2) by (DTM), its basic definitions are stated briefly in this section as follows:
represent any point within domain D , thus the differential transformation of ) (x f is given by
is the original function and ) (k F is the transformed function.
can be represented by Taylor's series, then it can be represented as
is expressed by finite series and Eq. (4) can be written as (4), it is easily proven that the transformation function have basic mathematics operations shown in Table 1 [15] . 
Applications and Numerical Results
The exact solution of the problem [16] is:
Solution:
Taking the differential transform of both sides of Eq. (6), we obtain
Using Eqs. (4) and (7), the following transformed boundary conditions at 0 0 = x can be obtained:
Utilizing the recurrence relation in Eq. . ).
x .
x . , the following nonlinear eighth-order boundary value problem are considered (16) ... 
The analytical solution for this problem [16] is: (18) ... 
Solution:
Taking the differential transform of both sides of Eq. (16), we obtain the following recurrence relation:
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x ) x ( y Table 3 bellow exhibits the numerical results and the errors obtained by using the differential transform method (DTM) with comparison to the exact solution. The analytical solution of the above problem [12] is:
By applying the fundamental mathematical operations performed by differential transform, the differential transform of Eq.(25) can be obtained as (28) ... 56 1 16
correspond to the differential transformation of ) sin( x and ) cos(x at 0 0 = x , respectively, which can be easily obtained from the definition of differential transform in Eq. 
n is a sufficiently large integer. By using the inverse transformation rule in Eq. ).
Also, by taking 9 = n , the following system of equations can be obtained from Eq.(30): 
We get from the equation system (32): ). Table 4 and 5 bellow exhibit the numerical results and the errors obtained by using the differential transform method (DTM) with comparison to the exact solution for 9 = n and 15 = n . From the tables 4 and 5 above, one can observe that as the number of terms involved increase, the series solution obtained by differential transform method converges to the series expansion of the exact solution (27).
Conclusion
It is shown that the differential transform method can be used successfully for finding the solution of linear and nonlinear boundary value problems of eighth-order. It may be concluded that this technique is very powerful and efficient in finding semi numerical and analytical solutions for these types of boundary value problems.
